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LINEAR STAMP APPLICATOR MACHINE A ND METHOD OF 
OPERATING THE SAME 


FIELD OF THE INVENTION 

The present invention relates generally to appa- 
5 ratus, machines, or systems for applying, for example, tax 
stamps to individual packages of cigarettes contained within 
a carton of cigarettes, and more particularly to a new and 
improved machine, apparatus, or system, and a method of op- 
erating the same, for applying tax stamps to individual 

10 packages of cigarettes contained within a carton of ciga- 
rettes wherein the machine, apparatus, or system is capable 
of automatically handling differently sized cartons of ciga- 
rettes, comprising different brands of cigarettes produced 
by different cigarette manufacturers, as a result of the 

15 mechanisms comprising the cigarette carton opening station, 
the cigarette package stamping station, and the cigarette 
carton closing station being automatically adjustable. 


BACKGROUND OF THE INV ENTION 

Machines, apparatus, or systems for applying, for 
2 0 example, tax stamps to individual packages of cigarettes 


contained within a carton of cigarettes are known in the 
art. An example of one such machine, apparatus, or system is 
disclosed within United States Patent 4,265,355 which issued 
to Davis on May 5, 1981. In accordance with the operative 
5 structure comprising the disclosed machine, apparatus, or 

system, cartons of cigarettes are transported or conveyed by ■ 
means of an infeed conveyor to an input platform or table, 
and subsequently, the cartons of cigarettes are further con- 
veyed, moved, or routed through a carton separating stage, a 

10 carton flap opening stage, a carton flap fold-back stage, a 
cigarette package stamping stage, and a carton flap reglue- 
ing stage. If cartons having different length, different 
width, and/or different height dimensions are to be process- 
ed, various structural components or mechanisms comprising 

15 the various aforenoted cigarette carton and package process- 
ing stages or stations must be adjusted so as to in fact en- 
able the machine, apparatus, or system to accommodate and 
process the cartons having such different length, width, and 
height dimensions. Unfortunately, in accordance with the 

2 0 structural arrangement or construction comprising the vari- 

ous interactive or interoperative components of the afore- 
noted machine, apparatus, or system of Davis, the adjustable 
structural components or mechanisms must be manually adjust- 
ed which is very time-consuming and tedious for operator 
25 personnel. As can therefore be readily appreciated, the 

through-put processing speed of the machine, apparatus, or 
system is relatively slow, and the through-put processing or 
output volume of the machine, apparatus, or system is rela- 
tively low. 

3 0 A need therefore exists in the art for a new and 
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improved machine, apparatus, or system for applying tax 
stamps to individual packages of cigarettes contained within 
a carton of cigarettes wherein the various interactive or 
interoperative components of the machine, apparatus, or sys- 
tem which comprise, or are positioned at, for example, the 
carton flap opening station, the cigarette package stamping 
station, and the carton flap closing station, are able to be 
automatically adjusted "on-the-f ly" or, in other words, 
while the various cigarette cartons are being conveyed along 
their processing path or route, such that the through-put 
processing speed of the machine, apparatus, or system is 
relatively fast, and the through-put processing or output 
volume of the machine, apparatus, or system is relatively 
high. 


OBJECTS OF THE INVENTION 

Accordingly, it is an object of the present inven- 
tion to provide a new and improved machine, apparatus, or 
system, and a method of operating the same, for applying tax 
stamps to individual packages of cigarettes contained within 
a carton of cigarettes. 

Another object of the present invention is to pro- 
vide a new and improved machine, apparatus, or system, and a 
method of operating the same, for applying tax stamps to in- 
dividual packages of cigarettes contained within a carton of 
cigarettes which effectively overcomes various operational 
drawbacks and disadvantages characteristic of PRIOR ART ma- 


chines, apparatus, or systems for applying tax stamps to 
individual packages of cigarettes contained within a carton 
of cigarettes. 

An additional object of the present invention is 
5 to provide a new and improved machine, apparatus, or system, 
and a method of operating the same, for applying tax stamps 
to individual packages of cigarettes contained within a 
carton of cigarettes wherein the various interactive or in- 
teroperative components of the machine, apparatus, or system 
10 which comprise, or are positioned at, for example, the cart- 
on flap opening station, the cigarette package stamping sta- 
tion, and the carton flap closing station, are able to be 
automatically adjusted. 

A further object of the present invention is to 
15 provide a new and improved machine, apparatus, or system, 

and a method of operating the same, for applying tax stamps 
to individual packages of cigarettes contained within a 
carton of cigarettes wherein the various interactive or in- 
teroperative components of the machine, apparatus, or system 
2 0 which comprise, or are positioned at, for example, the cart- 
n flap opening station, the cigarette package stamping sta- 
ion, and the carton flap closing station, are able to be 
automatically adjusted such that the through-put processing 
speed of the machinery is relatively fast. 

2 5 A last object of the present invention is to pro- 

vide a new and improved machine, apparatus, or system, and a 
method of operating the same for applying tax stamps to in- 
dividual packages of cigarettes contained within a carton of 
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cigarettes wherein the various interactive or interoperative 
components of the machine, apparatus, or system which com- 
prise, or are positioned at, for example, the carton flap 
opening station, the cigarette package stamping station, and 
the carton flap closing station, are able to be automatical- 
ly adjusted such that the through-put processing speed of 
the machine, apparatus, or system is relatively fast and the 
through-put processing or output volume of the machine, ap- 
paratus, or system is relatively high. 


SUMMARY OF THE INVENTION 

The foregoing and other objectives are achieved in 
accordance with the teachings and principles of the present 
invention through the provision of a new and improved ma- 
chine, apparatus, or system, and a method of operating the 
same, for applying tax stamps to individual packages of ci- 
garettes contained within a carton of cigarettes, which com- 
prises an infeed conveyor by means of which cartons of ciga- 
rettes are fed to a first cigarette carton size-determina- 
tion station at which the height dimension of a particular 
carton of cigarettes is measured or determined. The height 
dimension of the particular carton of cigarettes is accord- 
ingly entered into the memory of a programmable logic con- 
troller (PLC) , and the carton of cigarettes is then conveyed 
downstream toward a second carton-opening station at which 
the upper flaps of the cigarette carton are to be opened. 
The mechanism for opening the upper flaps of the cigarette 
carton is elevationally adjusted in accordance with the 


height dimension data stored within the memory of the pro- 
grammable logic controller (PLC) so as to be capable of 
properly opening the upper flaps of the particular carton of 
cigarettes, and after the carton of cigarettes has been op- 
5 ened, the opened carton of cigarettes is conveyed further 

downstream toward a third cigarette package stamping station 
at which the individual packages of cigarettes will have tax 
stamps applied thereto. 

As was the case with the mechanism disposed at the 
10 second cigarette carton opening station for achieving the 
opening of the upper flaps of the cigarette carton, the 
mechanism for implementing the stamping of the individual 
cigarette packages with the tax stamps is likewise eleva- 
tionally adjusted in accordance with the height dimension 
15 data stored within the programmable logic controller (PLC) 
so as to be capable of properly applying the tax stamps to 
the individual cigarette packages of the particular carton 
of cigarettes. Lastly, the carton of cigarettes is conveyed 
still further downstream toward a fourth cigarette carton 
20 closing station at which the opened cigarette carton, con- 
taining the individual packages of cigarettes having the 
appropriate tax stamps applied thereto, will be closed as a 
result of the upper carton flaps being folded and re-glued. 
As was the case with the second and third cigarette carton 

2 5 opening and cigarette package stamping stations, the imple- 

ments for folding and re-glueing the upper carton flaps are 
elevationally adjusted in accordance with the height dimen- 
sion data stored within the programmable logic controller 
(PLC) so as to be capable of properly folding and re-glueing 

3 0 the upper flaps of the particular carton of cigarettes. Sub- 
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sequently, the re-sealed cartons of cigarettes are removed 
from the last or fourth cigarette carton closing station for 
further packaging, for example, into commercial cigarette 
carton distribution boxes, cartons, or the like. 


5 BRIEF DESCRIPTION OF THE DRAWJNQg 

Various other objects, features, and attendant ad- 
vantages of the present invention will be more fully appre- 
ciated from the following detailed description when consid- 
ered in connection with the accompanying drawings in which 
10 like reference characters designate like or corresponding 
parts throughout the several views, and wherein: 

FIGURE 1 is a perspective view of a new and im- 
proved machine, apparatus, or system which has been con- 
structed in accordance with the principles and teachings of 

15 the present invention so as to be capable of automatically 
applying tax stamps to individual packages of cigarettes 
contained within a carton of cigarettes wherein the various 
implements of the machine, apparatus, or system, disposed at 
the various cigarette carton opening, cigarette package 

2 0 stamping, and cigarette carton closing stations, are auto- 
matically elevationally adjusted so as to readily accommo- 
date cigarette cartons having different height dimensions; 

FIGURE 2 is an enlarged perspective view of the 
cigarette carton opening station, as disclosed within FIGURE 
25 1, showing in greater detail the disposition and operative 
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interaction of the various implements disposed at the ciga- 
rette carton opening station for achieving the opening of 
the upper flap members of the cigarette carton; 

FIGURE 2a is an enlarged perspective view of the 
5 cigarette carton opening station as disclosed within FIGURE 
2, showing in greater detail the disposition and operative 
interaction of the various implements disposed at the ciga- 
rette carton opening station for achieving the opening of 
the upper flap members of the cigarette carton; 

10 FIGURE 3 is an enlarged perspective view of the 

cigarette package stamping station, as disclosed within 
FIGURE 1, showing in greater detail the disposition and 
operative interaction of the various implements disposed at 
the cigarette package stamping station for achieving the 

15 stamping of the individual cigarette packages disposed with- 
in a particular cigarette carton; and 

FIGURE 4 is an enlarged perspective view of the 
cigarette carton closing station, as disclosed within FIGURE 
1, showing in greater detail the disposition and operative 
2 0 interaction of the various implements disposed at the ciga- 
rette carton closing station for achieving the closing of 
the cigarette cartons after the tax stamps have been applied 
to the individual cigarette packages thereof. 
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DETAILE D DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings, and more particu- 
larly to FIGURE 1 thereof, a new and improved machine, appa- 
ratus, or system, which has been constructed in accordance 
5 with the principles and teachings of the present invention 
so as to be capable of automatically applying tax stamps to 
individual packages of cigarettes contained within a carton 
of cigarettes, and in particular, wherein the various imp- 
lements of the machine, apparatus, or system, disposed at 

10 the various cigarette carton opening, cigarette package 

stamping, and cigarette carton closing stations, are auto- 
matically elevationally adjusted so as to readily accommo- 
date cigarette cartons having different height dimensions, 
is disclosed and is generally indicated by the reference 

15 character 10. More particularly, it is generally seen that 
the new and improved machine, apparatus, or system 10, con- 
structed in accordance with the principles and teachings of 
the present invention, comprises a plurality of longitudin- 
ally spaced processing stations, such as, for example, a 

20 cigarette carton infeed location 12, a first cigarette cart- 
on height determination station 14, a second cigarette cart- 
on opening station 16, a third cigarette package tax stamp 
application station 18, a fourth cigarette carton closing 
station 20, and a fifth cigarette carton exit station 22. 

25 Initially, it is seen that a plurality of cartons of ciga- 
rettes having different height dimensions, as manufactured 
by means of different cigarette manufacturers and as exemp- 
lified by means of cigarette cartons 24,26,28, are placed 
upon an infeed table 3 0 at the cigarette carton in- feed 

30 location 12, and it is seen further that the infeed table 30 
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is provided with an infeed conveyor system comprising a pair 
of longitudinally spaced, transversely oriented conveyor 
belts 32,32 which serially convey the cartons of cigarettes 
24,26,28 toward the first cigarette carton height determina- 
tion station 14. 

The first cigarette carton height determination 
station 14 comprises a backstop 34 within which there is 
disposed a proximity sensor 3 6 which effectively detects the 
presence of a cigarette carton when, for example, one of the 
cigarette cartons 24,26,28 has been conveyed by means of the 
conveyor belts 32,32 into engagement with the backstop 34. 
Interposed between the infeed table 3 0 with its conveyor 
belts 32,32, and the backstop 34 with its proximity sensor 
36, is a longitudinally oriented conveyor belt 3 8 which has 
a plurality of perpendicularly oriented paddle or pusher 
members 40, only one of which is illustrated in FIGURE 1, 
mounted upon the conveyor belt 3 8 at predetermined locations 
spaced along the longitudinal extent thereof such that when 
a particular one of the paddle or pusher members 40 is dis- 
posed at each one of the first cigarette carton height de- 
termination, second cigarette carton opening, third ciga- 
rette package tax stamp application, and fourth cigarette 
carton closing stations 14,16,18,20, the paddle or pusher 
member 4 0 will be disposed in a vertically upstanding mode. 
In this manner, as will become more apparent hereinafter, 
each one of the upstanding paddle or pusher members 4 0 is 
able to operatively engage an end face of a particular one 
of the cartons of cigarettes 24,26,2 8 which is disposed at a 
particular one of the aforenoted processing stations 14,16, 
18,2 0 whereby the particular carton of cigarettes 24,26,28 


can be conveyed longitudinally in the downstream direction 
from the first cigarette carton height determination station 
14 toward the fifth cigarette carton exit station 22. 

In accordance with a structural feature and com- 
5 ponent which is integrally critical to the operation of the 
new and improved apparatus, machine, or system which has 
been constructed in accordance with the teachings and prin- 
ciples of the present invention so as to be capable of auto- 
matically applying tax stamps to individual packages of cig- 

10 arettes contained within a carton of cigarettes as a result 
of the various implements of the machine, apparatus, or sys- 
tem, disposed at the various cigarette carton opening, ciga- 
rette package stamping, and cigarette carton closing sta- 
tions 16,18,20, being automatically elevationally adjusted 

15 so as to readily accommodate different cigarette cartons 

having different height dimensions, it is seen still further 
that the first cigarette carton height determination station 
14 comprises an ultrasonic sensor 42. The ultrasonic sensor 
42 is mounted upon a mounting bracket 44, and the mounting 

20 bracket 44 is, in turn, mounted upon a pneumatic control as- 
sembly 46. A horizontally disposed cigarette carton height 
determination plate 4 8 is disposed beneath the pneumatic 
control assembly 46 and is fixedly connected to lower end 
portions of a pair of pneumatically driven control rods 5 0 

2 5 which are adapted to be reciprocally driven in vertically 

upward and downward directions within the pneumatic control 
assembly 4 6 by means of a suitable pneumatic drive system, 
not shown. The pneumatic control assembly 46 is seen to be 
mounted upon a suitable operator control panel, housing, or 

3 0 module 52 upon which a programmable logic controller (PLC) 
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control panel 54 is also mounted which can be used for dis- 
play purposes as well as manual input, automatic -override 
functions , 


It is therefore to be appreciated that when a cig- 
5 arette carton, such as for example, carton 24, is conveyed 
by means of the conveyor belts 32 into engagement with the 
backstop 34 such that the presence or disposition of the 
cigarette carton 24 is then detected by means of proximity 
sensor 3 6 disposed at the first cigarette carton height de- 

10 termination station 14, proximity sensor 3 6 emits a control 
signal to the pneumatic drive system, not shown, through 
means of a programmable logic controller (PLC) 56 disposed 
within the operator control housing 52, whereby the pneumat- 
ic drive system, not shown, causes the pneumatic control 

15 rods 50 to lower the cigarette carton height determination 
plate 4 8 into engagement with the upper surface portion of 
the first cigarette carton 24. Ultrasonic sensor 42 then de- 
termines the distance between itself and the cigarette cart- 
on height determination plate 48, and in this manner, since, 

2 0 for example, the distance from the ultrasonic sensor 42 to 
the conveyor belt 38, upon which the cigarette cartons 24, 
26,28 are serially disposed, is known or has been predeter- 
mined, the height dimension of the first cigarette carton 24 
can be readily determined or calculated. The aforenoted dis- 

25 tance determined by means of the ultrasonic sensor 42, and 

which is therefore representative of the height dimension of 
the first cigarette carton 24, is then transmitted to the 
programmable logic controller (PLC) 56 in the form of volt- 
age pulses which are stored within the programmable logic 

30 controller (PLC) 56 memory. As will become more apparent 
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hereinafter, this stored height dimension data, character- 
istic of a particular one of the cigarette cartons 24,26,28, 
will then be utilized downstream at the second cigarette 
carton opening, the third cigarette package stamp applica- 
5 tion, and the fourth cigarette carton closing stations 16, 
18,20 in order to achieve the automatic height adjustment of 
the various implements and mechanisms disposed at such sec- 
ond cigarette carton opening, third cigarette package stamp 
application, and fourth cigarette carton closing stations 
10 16,18,20 in connection with the automatic processing of the 
cigarette cartons 24,26,28 comprising the automatic applica- 
tion of the tax stamps to the individual cigarette packages 
of the cigarette cartons 24,26,28. 

With reference continuing to be made to FIGURE 1, 
15 and with additional reference being made to FIGURE 2, the 

structural details of the various implements and mechanisms 
disposed at the second cigarette carton opening station 16, 
and the operation of the same, will now be discussed. Ex- 
tending downstream, as considered in the direction of con- 

2 0 veyance of the cigarette cartons 24,26,2 8 from the first 

cigarette carton height determination station 14 to the 
fifth cigarette carton closing station 22, from the first 
cigarette carton height determination station 14 and toward 
the second cigarette carton opening station 16, there is 
25 provided a first angle plate 57 which is fixedly mounted to 
a horizontal bed of the machine, apparatus, or system 10 and 
which includes an upstanding guide member 58 which is trans- 
versely spaced from the backstop 34 so as to define there- 
with a channel 60 therebetween within which the cartons of 

3 0 cigarettes 24,2 6,28 are guided as they are conveyed down- 
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stream by means of a respective one of the conveyor paddles 
or pusher members 40. The downstream end portions of both 
the backstop 34 and the guide member 58 are respectively 
provided with spring fingers 62,64 which extend inwardly in- 
to the cigarette carton flow path defined by means of the 
channel 60 so as to effectively center the cartons of ciga- 
rettes 24 , 26, 28 within the guide channel or flow path 60 as 
the cartons of cigarettes 24, 26 , 28 approach the second ciga- 
rette carton opening station 16. 

Downstream from the backstop 34 and the upstanding 
guide member 58, and disposed at the second cigarette carton 
opening station 16, a pair of transversely spaced upstanding 
guide plates 66,66 is provided for effectively continuing 
the centered guided movement of the cigarette cartons 24,26, 
2 8 as they pass beyond the backstop 34 and the upstanding 
guide member 58 as a result of being conveyed downstream by 
a respective one of the conveyor paddles or pusher members 
40. The lower end portion of each one of the upstanding 
guide plates 66 is provided with a horizontally extending 
bracket portion 68 which is fixedly mounted upon a support 
plate 70 wherein the support plates 70,70 are likewise 
transversely spaced with respect to each other so as to de- 
fine a cigarette carton flow path or channel 72 therebe- 
tween. It is therefore appreciated that each one of the up- 
standing guide plates 66 f 66 is effectively mounted in a can- 
tilevered manner upon its respective support plate 70 so as 
to be resiliently movable with respect to the flow path or 
channel 72 and therefore be capable of accommodating differ- 
ent cigarette cartons having different width dimensions. A 
substantially horizontally disposed rotatable wheel 74 is 
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also mounted upon each support plate 70, and it is to be ap- 
preciated that the wheels 74,74 have their vertical rota- 
tional axes tilted inwardly toward each other. In addition, 
each wheel 74 is mounted upon a suitable spring assembly 76, 
5 which in turn is respectively mounted upon one of the sup- 
port plates 70,70, so as to likewise be capable of accommo- 
dating different cigarette cartons having different width 
M: dimensions and thereby engaging side wall portions of such 

g cigarette cartons 24,26,28 in a resilient manner as the cig- 

RJ 10 arette cartons 24,2 6,28 are serially pushed or conveyed be- 
y tween the wheels 74,74. As a result of the cigarette cartons 

if being pushed or conveyed between the wheels 74,74, and as a 

result of the resilient engagement of the wheels 74,74 with 
fu the side wall portions of the cigarette cartons 24,26,28, 

15 the upper or top surface flap members of the cigarette cart- 
O ons 24,26,28 are effectively caused to flex upwardly or 

"dome" whereupon a plow member 78 can effectively be insert- 
ed beneath the domed carton flaps so as to fully open such 
upper surface flaps of the particular cigarette carton 24, 
20 26,28, wherein the flaps will be disposed in a horizontal 

state, as the particular carton 24,2 6,2 8 continues along its 
flow path. 

With reference continuing to be made to FIGURES 1, 
2, and 2a, it is seen that a first height adjustment mechan- 

25 ism housing 80 is disposed at the downstream end of the sec- 
ond cigarette carton opening station 16, and a first height 
adjustment mechanism 82 is mounted upon the housing 80. More 
particularly, the first height adjustment mechanism 82 com- 
prises a first upstanding tower 84 within which a first 

30 height adjustment jack screw 85 is rotatably disposed, the 
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lower end portion of the first height adjustment jack screw 
85 being shown in FIGURE 2a. The first jack screw 85 is ope- 
ratively connected to a substantially inverted U-shaped 
housing 87, the lower end portions of the housing legs 89,89 
5 being fixedly connected to the support plates 70,70. A pair 
of upstanding guide rods 91,91 have their lower end portions 
mounted within the housing 87 and extend upwardly through 
H : the housing 80 so as to control or guide the vertical move- 

g: ments of the housing 87 in a stable manner. The first jack 

aj 10 screw 85 is adapted to be driven by means of a suitable 
Ly servo drive mechanism 93, which is adapted to be controlled 

gr by means of the programmable logic controller (PLC) 56. 

hi It is to be remembered that the height dimension 

data, characteristic of the first cigarette carton 24 and as 
p 15 determined by means of the ultrasonic sensor 42, was input- 
ted into the memory of the programmable logic controller 
(PLC) 56, and accordingly, when the height dimension of such 
first cigarette carton 24 has been determined and stored 
within the memory of the programmable logic controller (PLC) 

20 56, such data is also transmitted to the servo drive mech- 
anism 93 operatively connected to the first height adjust- 
ment jack screw 85 of the first height adjustment mechanism 
82. In this manner, the elevational disposition of the sup- 
port plates 70,70, and accordingly, the elevational disposi- 

25 tion of the guide plates 66,66, the doming wheels 74,74, and 
the plow 78 mounted upon the support plates 70,70, is prop- 
erly adjusted such that the doming wheels 74,74 and the plow 
78 can appropriately act upon, for example, the first ciga- 
rette carton 24 so as to open the upper surface flap members 

3 0 thereof. 
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It is to be appreciated that when the first ciga- 
rette carton 24 is moved from the first cigarette carton 
height determination station 14 to the second cigarette 
carton opening station 16 as a result of being conveyed 
5 downstream by means of a respective one of the upstanding 
conveyor paddles or pusher members 40 fixedly mounted upon 
the longitudinally oriented conveyor belt 38, the second 
cigarette carton 26 disposed upon the infeed table 3 0 will 
be moved toward the first cigarette carton height determina- 

10 tion station 14 by means of the transversely oriented con- 
veyor belts 32,32 so as to be disposed in contact or engage- 
ment with the backstop 34. Accordingly, the height dimension 
of the second cigarette carton 26 can now be determined in a 
manner similar to that previously described in connection 

15 with the determination of the height dimension of the first 
cigarette carton 24, and such height dimension data for the 
second cigarette carton 2 6 is subsequently transmitted to 
the programmable logic controller (PLC) 56 and stored within 
the memory thereof . 

2 0 Accordingly, after the first cigarette carton 24 

has had its upper surface carton flaps opened so as to 
thereby expose the individual packages of cigarettes dispos- 
ed therewithin whereby the tax stamps can be applied there- 
to, the first cigarette carton 24 is now moved by means of 

2 5 its respective conveyor paddle or pusher member 4 0 from the 
second cigarette carton opening station 16 to the third ci- 
garette package tax stamp application station 18, while the 
second cigarette carton 2 6 is similarly moved by means of 
its respective one of the conveyor paddles or pusher mem- 

30 bers 40 from the first cigarette carton height determination 
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station 14 to the second cigarette carton opening station 
16. As can be appreciated from FIGURES 1 and 3, the third 
cigarette package tax stamp application station 18 is pro- 
vided with a second height adjustment mechanism 86, and in 
5 order to properly control the second height adjustment mech- 
anism 86 such that the structural components operatively 
connected thereto are disposed at the proper height or ele- 
vational level for further processing the first cigarette 
carton 24 whereby the tax stamps can be applied to the in- 
10 dividual cigarette packages thereof, the height dimension 
data characteristic of first cigarette carton 24 is now 
transmitted from the memory of the programmable logic con- 
troller (PLC) 56 to the second height adjustment mechanism 
86. 

15 In a similar manner, the height dimension data 

characteristic of the second cigarette carton 26 is simul- 
taneously transmitted from the memory of the programmable 
logic controller (PLC) 56 to the first height adjustment 
mechanism 82 disposed at the second cigarette carton opening 

20 station 16 such that the doming wheels 74,74 and the plow 78 
can act appropriately upon the second cigarette carton 26. 
As was the case with the first height adjustment mechanism 
82 disposed at the second cigarette carton opening station 
16, the second height adjustment mechanism 86 disposed at 

25 the third cigarette package tax stamp application station 18 
comprises a housing 8 8 upon which the second height adjust- 
ment mechanism 86 is mounted. More particularly, the second 
height adjustment mechanism 86 comprises a second upstanding 
tower 90 within which a second height adjustment jack screw, 

3 0 not shown, is rotatably disposed. The second height adjust- 
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merit jack screw, not shown, is adapted to be driven by means 
of a suitable servo-drive mechanism 95 which is adapted to 
be controlled by means of the programmable logic controller 
(PLC) 56. It is to again be remembered that the height di- 
5 mension data, characteristic of the first cigarette carton 
24, as determined by means of the ultrasonic sensor 42, and 
inputted into the memory of the programmable logic control- 
ler (PLC) 56, can now be transmitted from the programmable 
logic controller (PLC) 56 to the servo drive mechanism 95 

10 operatively connected to the second height adjustment jack 
screw, not shown, of the second height adjustment mechanism 
8 6 whereby the height adjustment or elevation of the various 
operative components or implements of the third cigarette 
package tax stamp application station 18 can be appropriate - 

15 ly controlled as will be discussed more fully hereinafter. 

With reference now being specifically made to FIG- 
URE 3, the details of the third cigarette package tax stamp 
application station 18 will be described. More particularly, 
a pair of transversely spaced angle plates 92 are fixedly 

2 0 connected to the bed of the machine, apparatus, or system 
10, and in a manner similar to the first angle plate 57, 
each one of the angle plates 92 is provided with an upstand- 
ing portion 94 which cooperate together so as to thereby ef- 
fectively continue the flow path channel for the conveyed 

25 cartons of cigarettes 24,26,28 from the second cigarette 
carton opening station 16 to the third cigarette package 
stamp application station 18. As was the case with the up- 
standing portion 58 of the angle plate 57, each one of the 
upstanding portions 94 of the angle plates 92 is provided 

30 with a pair of longitudinally spaced spring fingers 96,96 
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for engaging and maintaining the cartons of cigarettes 24, 
26,28 centered along their longitudinal flow path. In ac- 
cordance with primary or significant structure comprising 
the third cigarette package stamp application station 18, a 
5 stamping iron in the form of an iron block 98 is used to ap- 
ply tax stamps onto the upper surface portions of the indi- 
vidual cigarette packages disposed within the cigarette 
'M-. cartons 24,26,28 wherein the bottom or lower surface of the 

zz : stamping iron 98 is provided with a plurality of longitudin- 

lU 10 ally spaced stamping iron shoes 100,102,104,106,108. 

y=; The tax stamps are provided as waxed impressions 

£ upon a supply roll of paper, the opposite ends of which are 

JT: adapted to be mounted and supported upon a pair of disks 

RJ 110,112 of a paper holder assembly, whereby the waxed tax 

q 15 stamps are effectively transferred from the supply roll of 
paper to the upper surface portions of the individual ciga- 
rette packages when the stamping iron shoes 100,102,104,106, 
10 8 come into contact with the waxed tax stamps so as to ef- 
fectively melt the same. The disk 110 is mounted upon a 

2 0 spindle 114 which is rotatably mounted in a spring-biased 

manner within a bearing assembly 116 so as to permit the 
supply roll of waxed tax stamp paper to be inserted between 
the disks 110,112 when the disk 110 is effectively moved 
axially away from or relative to the disk 112, while disk 
25 112 is mounted upon a spindle 118 which is rotatably mounted 
within a bearing assembly 120. Spindle 118 and disk 112 are 
operatively connected to a servo drive motor assembly 122 by 
suitable means, not shown, whereby when the supply roll of 
waxed tax stamp paper is mounted upon the disks 110,112, 

3 0 operation of the servo drive motor 122 serves to appropri- 
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ately advance the supply roll of waxed tax stamp paper so as 
to serially present new or fresh tax stamp impressions to 
the stamping iron shoes 100,102,104,106,108. It is noted 
that the tax stamps are effectively pre-printed or pre-form- 
5 ed upon the supply roll of paper within longitudinally ex- 
tending rows comprising fifteen tax stamps per row, or in 
other words, each tax stamp is disposed within a particular 
M: row of tax stamps wherein each row of tax stamps has fifteen 

t! tax sta mp positions. The cigarette packages are convention- 

y !0 ally disposed inside each one of the cigarette cartons 24, 
h] 26,28 within an array comprising two rows of packages with 

each row of packages comprising five cigarette packages. In 
other words, the cigarette packages are disposed within an 
JIT array comprising two rows and five columns. 

o 15 Accordingly, the stamping iron 98 is provided with 

N: the five stamping iron shoes 100,102,104,106,108 and it is 

noted that the transverse extent of each one of the stamp- 
ing iron shoes 100,102,104,106,108 is large enough so as to 
effectively cover or thermally interact with both of the 

2 0 cigarette packages disposed within each one of the five col- 
umns of cigarette packages disposed within each one of the 
cigarette cartons 24,26,28. It is further noted that the 
stamping iron shoes 100,102,104,106,108 are longitudinally 
spaced from each other, as is clearly seen from FIGURE 3, 

25 such that when the stamping iron 98 is disposed at a prede- 
termined position at or relative to the third cigarette 
package tax stamp application station 18, each one of the 
stamping iron shoes 100,102,104,106,108 will respectively 
thermally engage or interact with every third tax stamp pre- 

30 printed or pre-formed upon the roll of tax stamps. More par- 
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ticularly, in accordance with the unique and novel structur- 
al system characterizing the third cigarette package tax 
stamp application station 18 as constructed or developed in 
accordance with the principles and teachings of the present 
5 invention, the stamping iron 98 is adapted to be linearly 

moved in a longitudinally oriented mode and in precisely de- 
fined incremental steps in both the upstream or downstream 

y, : directions, as denoted by means of the arrows U and D, by 

means of, for example, a suitable servo motor drive assem- 

hj 10 bly 123. 

83 Accordingly, when the stamping iron 98 is disposed 

a at the first or downstream position, the stamping iron shoes 

!T; 100,102,104,106,108 will be positioned so as to thermally 

fU engage and interact with those tax stamps disposed upon the 

15 roll of tax stamp paper which are located at positions 1,4, 
H 7,10, and 13 of the aforenoted fifteen tax stamp positions. 

Similarly, when the stamping iron 98 is disposed at the sec- 
ond or intermediate position, the stamping iron shoes 100, 
102,104,106,108 will be located or positioned so as to ther- 
2 0 mally engage and interact with those tax stamps disposed up- 
on the roll of tax stamp paper which are located at posi- 
tions 2,5,8,11, and 14 of the aforenoted fifteen tax stamp 
positions, and lastly, when the stamping iron 98 is disposed 
at the third or upstream location or position, the stamping 
25 iron shoes 100,102,104,106,108 will be positioned so as to 

thermally engage and interact with those tax stamps disposed 
upon the roll of tax stamp paper which are located at posi- 
tions 3,6,9,12, and 15 of the aforenoted fifteen tax stamp 
positions. The significance of this mode of operation will 
30 become better understood shortly hereinafter when a more de- 


tailed operation of the entire machine, apparatus, or system 
10 is discussed. It is additionally noted that the third 
cigarette package tax stamp application station 18 is also 
provided with a take-up roll assembly by means of which used 
5 or depleted tax stamp paper is collected. In particular, as 
can be particularly appreciated from FIGURE 3, the take-up 
roll assembly is partially disclosed as comprising a disk 
hi-- 124, a rotatable spindle 126, and a bearing assembly 128. 

.ass , 

The take-up roll assembly is also preferably operatively 
BJ 10 connected to the servo drive motor 122. Still further, it is 
Ly noted that a pair of longitudinally extending guide rods 12 7 

|:; and 129 are operatively disposed adjacent to and upon oppo- 

site longitudinal sides of the stamping iron block 98 so as 
pj to effectively provide proper conveyance guidance for the 

15 waxed tax stamp paper as the same is unrolled from the sup- 
O Ply roll of paper mounted upon the disks 110,112 and as the 

spent or depleted paper is rolled back up onto the take-up 

roll of paper mounted upon the disks 124. 

In order to achieve the aforenoted linearly longi- 
2 0 tudinal movements of the stamping iron 98, as well as the 

height adjustment of the stamping iron 98 in order to opti- 
mally locate the same at an appropriate elevational level 
with respect to a particular carton of cigarettes 24,26,28, 
it is seen that the stamping iron 98 is fixedly mounted upon 
2 5 the lower end portions of a pair of upstanding control rods 
13 0,13 0 and that the control rods 13 0,130 are movably dis- 
posed within an air cylinder assembly 132 so as to provide a 
predeterminedly defined operative stroke for the stamping 
iron 98. The air cylinder assembly 132 is fixedly mounted 
30 upon a support block 134, and the support block 134 is slid- 
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ably mounted upon a linear slide 136. The support block 134 
is operatively connected to the aforenoted servo motor drive 
123 whereby the incremental or stepped movements of stamping 
iron 98 in the directions U,D are able to be achieved. Line- 
5 ar slide 136 is fixedly mounted upon a support bracket 138, 
and the support bracket 13 8 is in turn fixedly mounted upon 
a platform assembly 140. It is additionally noted that plat- 
form assembly 140 likewise supports or has mounted thereon 
the servo drive motor 122 as well as the disk, spindle, and 
10 bearing assembly components 110,112,114,116,118,120,124,126, 
128 . 

Still further, it will be recalled that the second 
height adjustment mechanism 86 comprising second upstanding 
tower 90 has the second height adjustment jack screw, not 

15 shown, rotatably disposed therein, and in a manner similar 
to the operative connection of the first jack screw 85 to 
the support plates 70,70 of the second cigarette carton op- 
ening station 16, the second jack screw, not shown, of the 
second height adjustment mechanism 86 is operatively con- 

20 nected to the platform assembly 140. In this manner, the 

platform assembly 140 can be vertically positioned at a pre- 
determinedly desired elevational level in accordance with 
appropriate signals or commands that are transmitted to the 
second jack screw drive mechanism, not shown, from the pro- 

25 grammable logic controller (PLC) 56, which signals or com- 
mands are of course indicative of the height dimension of 
the first cigarette carton 24. Once the platform assembly 
14 0 is therefore properly elevationally positioned, the pro- 
grammable logic controller (PLC) 56 can then issue a suit- 

30 able command to activate the drive mechanism, not shown, 
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operatively associated with the air cylinder 132 whereby the 
control drive rods 130,130 are moved downwardly so as to in 
turn cause the stamping iron 98 to operatively engage that 
portion of the waxed tax stamp paper disposed above the ci- 
garette packages, disposed within the cigarette carton 24, 
and thereby cause the tax stamps to be imprinted thereon or 
transferred thereto. 

Referring lastly to FIGURES 1 and 4, the details 
of the fourth cigarette carton closing station 2 0 will now 
be described. More particularly, a particular one of the 
cigarette cartons 24,26,28 is conveyed from the third ciga- 
rette package tax stamp application station 18 toward the 
fourth cigarette carton closing station 2 0 along the ciga- 
rette carton conveyance flow path 60 as best seen in FIGURE 
4. It is to be remembered that the particular one of the op- 
ened cigarette cartons 24,26,28 has its upper surface flap 
members disposed in oppositely extending horizontally dis- 
posed open states, and that in accordance with the princi- 
ples and teachings of the present invention, such upper sur- 
face carton flap members are now desired to be closed where- 
in, in effect, such flap members need to be moved through an 
arcuate extent of approximately 18 0° so as to be disposed in 
a horizontally oriented, overlapped closed state. The par- 
ticular one of the cigarette cartons 24,26,28 which is being 
conveyed along the flow path 60 in the flow direction noted 
by means of the arrow F, has, as is conventional, a smaller 
one of the upper surface cigarette carton flap members ex- 
tending toward the left of the flow path 60 as viewed in 
FIGURE 4, while the larger one of the upper surface ciga- 
rette carton flap members extends toward the right of the 


flow path as viewed in FIGURE 4. 


Accordingly, an upwardly arcuate leaf plate member 
142 is provided upon the upstream end of the cigarette cart- 
on closing station 2 0 so as to engage the rightward extend- 
ing larger one of the upper surface carton flap members and 
thereby cause the same to attain a substantially vertical 
orientation as the particular cigarette carton 24,26,28 is 
moved along the flow path 60, while the leftward extending, 
horizontally disposed smaller one of the upper surface cart- 
on flap members is caused to pass beneath a guide bracket 
144. The guide bracket 144 is fixedly mounted atop a glue 
pot 146, and a portion of a glue applicator wheel 148, ro- 
tatably mounted within an interior portion of the glue pot 
146, projects upwardly through a slot 150 defined within an 
upper surface portion 152 of the glue pot 14 6 so as to apply 
a suitable adhesive or glue to an undersurface portion of 
the horizontally extending smaller one of the upper surface 
cigarette carton flap members when such flap member is so 
disposed in its open state. At an intermediate downstream 
location of the cigarette carton closing station 20, there 
is further provided a pair of carton flap closers 154,156, 
and it is seen that the upstream end portion of the carton 
flap closer 154 is disposed axially upstream with respect to 
the upstream end portion of the carton flap closer 156. This 
structural arrangement of the flap closers 154,156 therefore 
permits the flap closer 154 to begin or initiate closure of 
the smaller carton flap member before closure of the larger 
carton flap member is commenced or initiated in order to fa- 
cilitate the overlapped folding, closure, and sealing of the 
flap members with respect to each other. 


More particularly, it is seen that the flap closer 
154, which is adapted to engage the smaller carton flap mem- 
ber in order to initiate the folding movement thereof from 
its leftward extending opened position toward its rightward 
5 extending closed position, comprises an upstream end tab 
portion 158 which has an upwardly inclined upper edge sur- 
face 160. The upper edge surface 160 terminates at an ele- 
vated point or apex portion 162, and a downwardly sloped 
surface portion 164 extends downwardly from the apex portion 
10 162. 

In this manner, as the smaller carton flap en- 
counters the flap closer 154, the upwardly inclined edge 
surface 160 will cause the smaller carton flap to be moved 
from its leftwardly extending horizontally disposed opened 

15 position to a substantially vertical position, and as a re- 
sult of the momentum engendered by means of such movement of 
the smaller flap member, as well as the momentum character- 
istic of the movement of the particular cigarette carton 24, 
2 6,28 along the flow path 60, the smaller carton flap will 

20 tend to move downwardly along the downwardly sloped surface 
portion 164 until it is disposed in its rightwardly extend- 
ing horizontally disposed closed position. In a similar man- 
ner, the flap closer 156 is seen to comprise two cooperative 
components for moving the larger carton flap member, which 

25 has already been moved to a substantially vertical state by 
means of the arcuate leaf plate member 142, from the sub- 
stantially vertical state to a leftwardly extending horizon- 
tally disposed closed state. In particular, the first coope- 
rative component of the flap closer 156 comprises a tab mem- 

30 ber 166 which is integrally mounted upon a rear wall member 
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168 partially defining the flow path 60 and which extends 
transversely inwardly with respect to the flow path 60. The 
second operative component of the flap closer 156 comprises 
a downwardly extending arcuate plate member 170. 

In this manner, it may therefore be readily appre- 
ciated that as the vertically oriented larger carton flap 
encounters the transversely inwardly extending tab member 
166, the larger carton flap will begin to be folded as a re- 
sult of having been caused to move from its vertical orien- 
tation toward a horizontal orientation or disposition, and 
when the partially folded larger carton flap then encounters 
the downwardly extending arcuate plate member 170, the larg- 
er carton flap member will have been folded atop the smaller 
carton flap member which will have just previously completed 
its folding operation as a result of having traversed or 
moved along the downwardly sloped surface portion 164 of the 
smaller carton flap closer 154. It will be remembered that 
the smaller carton flap member previously had glue or adhes- 
ive applied to the under surf ace portion thereof by means of 
the glue wheel 148, however, in view of the inward folding 
of the smaller carton flap member from its outward extending 
state by means of the flap closer 154, the glue or adhesive 
is now effectively disposed upon the upwardly facing surface 
portion of the smaller carton flap member whereby the larger 
carton flap member, which has been folded over the smaller 
carton flap member in an overlapping mode, can be adhered 
thereto so as to in fact seal the particular cigarette cart- 
on 24,2 6,28 in a closed state. In order to ensure that the 
larger and smaller carton flap members are in fact secured 
together in their overlapped folded and sealed mode, the 
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cigarette carton closing station 20 further comprises a 
downstream sealing section which comprises a pressure plate 
172 and a pressure roller 174. As the folded overlapped 
carton flap members pass beneath the pressure plate 172 and 
5 the pressure roller 174, the larger overlapping carton flap 
member is forced into pressured engagement with the underly- 
ing smaller carton flap member so as to be securely adhered 
thereto. 

As has been previously noted in connection with 

10 the second cigarette carton opening station 16 and the third 
cigarette package tax stamp application station 18 , in order 
for the machine, apparatus, or system 10 of the present in- 
vention to accommodate and process different cigarette cart- 
ons having different height dimensions, that is, in order 

15 for the machine, apparatus, or system 10 to be capable of 

applying tax stamps to the cigarette packages of differently 
sized cigarette cartons, the various operative components or 
implements of such cigarette carton opening and cigarette 
package tax stamp application stations 16,18 were effective- 

20 ly mounted upon height adjustable mechanisms. Accordingly, 
it can therefore be readily and additionally appreciated 
that the various operative components or implements of the 
fourth cigarette carton closing station 2 0 are likewise ope- 
ratively connected to a third height adjustable mechanism 

25 176. More particularly then, with reference again being made 
to FIGURE 1, it is seen that the third height adjustable 
mechanism 176 disposed at the fourth cigarette carton clos- 
ing station 20 comprises a housing 178 upon which the third 
height adjustment mechanism 176 is mounted. More particular- 

30 ly, the third height adjustment mechanism 176 comprises a 
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third upstanding tower 180 within which a third height ad- 
justment jack screw, not shown, is rotatably disposed. The 
third height adjustment jack screw, not shown, is adapted to 
be driven by means of a suitable servo-drive mechanism 181 
which, in a manner similar to the first and second height 
adjustment jack screws of the first and second height ad- 
justment mechanisms 82,86, is adapted to be controlled by 
means of the programmable logic controller (PLC) 56. 

It is to again be remembered that the height di- 
mension data, characteristic of the first cigarette carton 
24, as determined by means of the ultrasonic sensor 42, and 
inputted into the memory of the programmable logic control- 
ler (PLC) 56, can now be transmitted from the programmable 
logic controller (PLC) 56 to the drive mechanism, not shown, 
operatively connected to the third height adjustment jack 
screw, not shown, of the third height adjustment mechanism 
176 whereby the height adjustment or elevation of the vari- 
ous operative components or implements of the fourth ciga- 
rette carton closing station 20 can be appropriately con- 
trolled. In particular, in accordance with the principles 
and teachings of the present invention, the operative com- 
ponents or implements of the fourth cigarette carton closing 
station 20 which are to be appropriately elevationally con- 
trolled by means of the third height adjustment jack screw, 
not shown, comprises the glue pot assembly 146, the flap 
closer assemblies 154,156, and the hold down components 172, 
174, As was the case with the various operative components 
of the first and second height adjustment mechanisms 82,86, 
the glue pot assembly 146 , the flap closer assemblies 154, 
156, and the hold down components 172,174 of the third 


height adjustment mechanism 176 are mounted upon a common 
support plate, base plate, or bracket, not shown, which is 
operatively connected to the third height adjustment jack 
screw, not shown. 

5 Continuing further, and lastly describing the dis- 

position of the particular one of the cigarette cartons 24, 
26,28 after a particular one of the cartons 24,26,28 has 
been closed and sealed as a result of its upper flap members 
again being folded and glued together in an overlapping mode 

10 at the fourth cigarette carton closing station 20, the clos- 
ed and resealed cigarette carton 24,26,28 is further convey- 
ed downstream to the fifth cigarette carton exit station 22 
so as to be further processed for eventual distribution. Ac- 
cordingly, the fifth cigarette carton exit station 22 may 

15 comprise an outfeed table 182, or alternatively, the fifth 
cigarette carton exit station 22 may comprise an additional 
conveyor, not shown, for receiving the processed cigarette 
cartons and for transmitting the same to a remote location, 
for example, for further packaging or the like, or still yet 

2 0 further, the fifth cigarette carton exit station 22 may com- 
prise a packing mechanism, not shown, by means of which the 
cigarette cartons 24,26,28, having had tax stamps applied to 
the individual cigarette packages contained therein, are re- 
packed into distribution cartons, boxes, or crates within 

25 which a plurality of the cigarette cartons 24,26,28 are 
packed for commercial distribution, 

A brief overall operation of the new and improved 
machine, apparatus, or system 10, which has been constructed 
in accordance with the principles and teachings of the pre- 
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sent invention so as to be capable of automatically applying 
tax stamps to individual packages of cigarettes contained 
within a carton of cigarettes 24,26,28, and in particular, 
wherein the various implements of the machine, apparatus, or 
system 10, disposed at the various cigarette carton opening, 
cigarette package stamping, and cigarette carton closing 
stations 16,18,20, are automatically elevationally adjusted 
so as to readily accommodate cigarette cartons having dif- 
ferent height dimensions, will now be described. As has been 
noted hereinbefore, a plurality of cigarette cartons 24,26, 
28 are placed upon the infeed table 30 and are conveyed to- 
ward the first cigarette carton height determination station 
14 by means of the transversely oriented parallel conveyor 
belts 32,32, 

The first cigarette carton 24 accordingly encount- 
ers the backstop 34 at which time the proximity sensor 3 6 
senses the presence of the first cigarette carton 24. As has 
also been noted hereinbefore, the proximity sensor 36 is in 
communication with the programmable logic controller (PLC) 
56 whereby, as a result of receiving a signal from the prox- 
imity sensor 36, the programmable logic controller (PLC) 56 
now energizes the pneumatic control assembly 46 so as to 
cause the control rods 50,50 to lower the cigarette carton 
height determination plate 48 into engagement with the upper 
surface of the first cigarette carton 24 so as to determine 
the height dimension thereof. This height dimension data 
characteristic of the first cigarette carton 24 is transmit- 
ted into the memory of the programmable logic controller 
(PLC) 56 and, in turn, such height dimension data character- 
istic of the first cigarette carton 24 is also transmitted 
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to the first height adjustment mechanism 82 disposed at the 
second cigarette carton opening station 16 such that the 
housing 87 upon which the support plates 70, the doming 
wheels 74, and the plow 78 are disposed, can be positioned 
5 at the proper height elevation in connection with the first 
cigarette carton 24 when the first cigarette carton 24 ar- 
rives at the second cigarette carton opening station 16. The 
operation of the new and improved machine, apparatus, or 
system 10, constructed in accordance with the principles and 
10 teachings of the present invention, is therefore now ready- 
to be initiated. 

Accordingly, an operator may, for example, push a 
START button 184 located upon the control housing 52, and a 
servo motor drive system 186, operatively connected to the 

15 longitudinal conveyor belt 38, is energized through means of 
the programmable logic controller (PLC) 56 whereby the first 
cigarette carton 24 is now moved from the first cigarette 
carton height determination station 14 to the second ciga- 
rette carton opening station 16. It is to be noted that the 

20 conveyor system 38 may initially be calibrated in such a 

manner that one of the upstanding conveyor paddles or pusher 
members 4 0 is disposed at the first cigarette carton height 
determination station 14 so as to be disposed immediately 
adjacent to the end face of the cigarette carton disposed 

25 against the backstop 34, and in this manner, the upstanding 
conveyor paddle or pusher member 4 0 can readily engage the 
cigarette carton so as to convey the same toward the second 
cigarette carton opening station 16 when the conveyor 38 is 
activated. It is also noted that the upstanding conveyor 

3 0 paddles or pusher members 40 are all located a predetermined 
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distance apart from each other, for example, thirty-one 
inches (31") , and that the first cigarette carton height de- 
termination station 14, the second cigarette carton opening 
station 16, the third cigarette package tax stamp applica- 
tion station 18, and the fourth cigarette carton closing 
station 20 are likewise all located the same predetermined 
distance apart from each other, that is, thirty-one inches 
(31") . In this manner, when the programmable logic control- 
ler (PLC) 56 energizes the conveyor servo motor drive system 
186 so as to drive the conveyor 38 the predetermined dis- 
tance of, for example, thirty-one inches (31"), a conveyor 
paddle or pusher member 4 0 will be disposed at each one of 
the cigarette carton processing stations 16,18,20 so as to 
properly position one of the cigarette cartons 24,2 6,28 at 
one of such processing stations 16,18,20 and to properly 
move its associated cigarette carton 24,26,28 to the next 
processing station. 

Continuing further, as the first conveyor paddle 
or pusher member 4 0 conveys the first cigarette carton 24 
from the first cigarette carton height determination station 
14 to the second cigarette carton opening station 16, the 
programmable logic controller (PLC) 56 activates the pneu- 
matic control assembly 46 so as to cause the control rods 
50,50 to vertically retract the height determination plate 
48, and the conveyor belts 32,32 will cause the second cig- 
arette carton 26 to encounter the backstop 34. When the 
servo motor drive 186 has driven the conveyor 3 8 the afore- 
noted predetermined distance such that the first cigarette 
carton 24 is now positioned at the second cigarette carton 
opening station 16, drive movement of the conveyor 3 8 by 
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means of its servo motor drive 186 is terminated whereby the 
first cigarette carton 24 is now disposed just upstream of 
the doming wheels 74 and the upper flap member opening plow 
78. The programmable logic controller (PLC) 56, in response 
5 to a signal from the proximity sensor 36, now activates the 
pneumatic control assembly 46 to again lower the height de- 
termination plate 48, through means of the control rods 50, 
50, whereby the height dimension of the second cigarette 
carton 26 is now determined. As was the case in connection 

10 with the first cigarette carton 24, the height dimension 
data for the second cigarette carton 26 is transmitted to 
and stored within the memory of the programmable logic con- 
troller (PLC) 56. Depression of the START button 184 by the 
operator again activates the servo drive motor 186 whereby 

15 the conveyor 38, through means of its conveyor paddles or 

pusher members 40, again advances the first cigarette carton 
24 from the second cigarette carton opening station 16 to- 
ward the third cigarette package tax stamp application sta- 
tion 18, while simultaneously advancing the second cigarette 

20 carton 26 from the first cigarette carton height determina- 
tion station 14 to the second cigarette carton opening sta- 
tion 16. In addition, the third cigarette carton 28 is ad- 
vanced into engagement with the back stop 34 by means of the 
conveyor belts 32,32. 

25 It will be remembered that the first cigarette 

carton 24 was disposed immediately upstream of the cigarette 
carton doming wheels 74 and plow 78 and that the height di- 
mension data characteristic of such first cigarette carton 
24 was transmitted from the programmable logic controller 

3 0 (PLC) 56 to the servo drive motor 93 for the first jack 
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screw 85 of the first height adjustment mechanism 82 so as 
to position the doming wheels 74 and the plow 78 at a pr.ede- 
terminedly proper elevation with respect to the first ciga- 
rette carton 24 disposed upstream of the doming wheels 74 
5 and plow 78. Accordingly, as the first cigarette carton 24 
is being moved from the second cigarette carton opening sta- 
tion 16 to the third cigarette package tax stamp application 
station 18, the doming wheels 74 and plow 78 serve to open 
the upper surface flap members of the first cigarette carton 
10 24 such that the individual cigarette packages thereof will 
be exposed and readily accessible to having the tax stamps 
applied thereto. 

In a similar manner, the height dimension data for 
the first cigarette carton 24 is also transmitted from the 
15 programmable logic controller (PLC) 56 to the second height 
adjustment mechanism 86 so as to control the servo drive 
motor 95 for the jack screw, not shown, thereof and thereby 
elevationally position the platform assembly 140 upon which, 
for example, the stamping iron 98 is located such that the 

2 0 stamping iron 98 is properly located with respect to the in- 

coming first cigarette carton 24. It is to be noted that 
when the first cigarette carton 24 has effectively cleared 
or entirely passed through the second cigarette carton open- 
ing station 16, the programmable logic controller (PLC) 56 
25 will then transmit appropriate drive signals to the servo 
motor drive mechanism 93 for the first height adjustment 
jack screw 85 in order to elevationally adjust the housing 
87 and the support plates 70, and therefore the doming 
wheels 74 and plow 78, in accordance with the height dimen- 

3 0 sion data characteristic of the second cigarette carton 26 
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in preparation for opening the same. At the same time, the 
height dimension of the third cigarette carton 28 is being 
determined at the first cigarette carton height determina- 
tion station 14 by means of the ultrasonic sensor 42, as 
5 controlled by means of the proximity sensor 36 and the pro- 
grammable logic controller (PLC) 56, in accordance with the 
mode of operation previously discussed in connection with 
the first and second cigarette cartons 24,26. 

The programmable logic controller (PLC) 56 con- 

10 trols the energization of the conveyor servo motor 186 such 
that movement of the conveyor 38 will be appropriately term- 
inated so as to accurately position the first opened ciga- 
rette carton 24 at the third cigarette package tax stamp ap- 
plication station 18 while the second cigarette carton 2 6 is 

15 positioned at the second cigarette carton opening station 16 
so as to be located just upstream of the doming wheels 74 
and plow 78. At this point in time, and from this time for- 
ward, the entire operation of the machine, apparatus, or 
system 10 is automatically controlled by means of the pro- 

20 grammable logic controller (PLC) 56 and is always controlled 
by means of the commencement and completion of the tax stamp 
application operation being performed upon a particular ci- 
garette carton 24,26,28 disposed at the cigarette carton tax 
stamp application station 18. More particularly, when the 

25 first cigarette carton 24 is disposed at the third cigarette 
package tax stamp application station 18, the programmable 
logic controller (PLC) 56 ensures that the stamping iron 98 
is disposed at its first linear position whereby the stamp- 
ing shoes 100,102,104,106,108 will be disposed with respect 

3 0 to the waxed tax stamp paper so as to print or transfer the 
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tax stamps which are disposed at positions 1,4,7,10, and 13 
upon the waxed tax stamp paper. In addition, the program- 
.mable logic controller (PLC) 56 also issues a command to the 
air cylinder assembly 132 whereby the control rods 130,130 
5 thereof will lower the stamping iron 98 into engagement with 
the waxed tax stamp paper so as to cause the tax stamps to 
be printed or transferred onto the cigarette packages of the 
first cigarette carton 24. The programmable logic controller 
(PLC) 56 will cause the stamping iron 98 to be maintained in 
10 engagement with the cigarette packages of cigarette carton 
24 for a predetermined period which is based both upon time 
and pressure factors so as to permit the waxed tax stamps to 
be properly transferred from the waxed tax stamp paper to 
the cigarette packages. 

15 At the conclusion of such predetermined period, 

the programmable logic controller (PLC) 56 issues a command 
to the air cylinder assembly 132 so as to raise the stamping 
iron 98 back to its home position out of engagement with the 
cigarette packages of the first cigarette carton 24, and 

20 subsequently, the programmable logic controller (PLC) 56 is- 
sues an additional command to the servo drive motor 186 for 
the conveyor 38 so as to again energize the same whereby the 
first cigarette carton 24 will be moved to the fourth ciga- 
rette carton closing station 20, the second cigarette carton 

25 26 will be moved to the third cigarette package tax stamp 
application station 18, and the third cigarette carton 28 
will be moved to the second cigarette carton opening station 
16. The programmable logic controller (PLC) 56 also trans- 
mits appropriate signals to the first, second, and third 

30 height adjustment mechanisms 82,86,176 so as to energize the 
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servo drive motors 93,95,181 thereof whereby the glue pot 
146, carton flap closers 154,156, and the hold-down plate 
and roller components 172,174 of the fourth cigarette carton 
closing station 20, the stamping iron 98 of the third ciga- 
5 rette package tax stamp application station 18, and the dom- 
ing wheels 74 and plow 78 of the second cigarette carton op- 
ening station 16 will be elevationally adjusted in accord- 
ance with the height dimension data of the first, second, 
and third cigarette cartons 24,26,28 now respectively dis- 
10 posed at the fourth cigarette carton closing station 20, the 
third cigarette package tax stamp application station 18, 
and the second cigarette carton opening station 16 . 

When the first cigarette carton 24 is disposed at 
the fourth cigarette carton closing station 20, it is noted 

15 that the cigarette carton 24 is actually disposed just up- 
stream of the glue pot 146 and the leaf plate 142, Accord- 
ingly, in a manner similar to the movement of the particular 
cigarette carton from the second cigarette carton opening 
station 16 to the third cigarette package tax stamp applica- 

2 0 tion station 18 whereby the particular cigarette carton is 
actually opened while the cigarette carton is being moved 
from the second cigarette carton opening station 16 to the 
third cigarette package tax stamp application station 18, 
when the programmable logic controller (PLC) 56 energizes 

25 the servo drive motor 186 so as to drive the conveyor 38 and 
thereby move the cigarette cartons 24,26,28 from their re- 
spective fourth cigarette carton closing station 20, third 
cigarette package tax stamp application station 18, and sec- 
ond cigarette carton opening station 16, the first cigarette 

30 carton 24 is actually closed while the cigarette carton 24 
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is being moved from the fourth cigarette carton closing sta- 
tion 20 toward the fifth cigarette carton exit station 22. 
At the cigarette carton exit station 22, the re-closed and 
re-sealed cigarette carton 24 is of course disposed either 
upon the out- feed table 182, or operatively associated with 
the previously noted additional conveyor, not shown, or 
carton or box packer, also not shown. 

It is particularly noted that programmable logic 
controller (PLC) 56 and the various height adjustment com- 
ponents respectively disposed at the fourth cigarette carton 
closing station 20, the third cigarette package tax stamp 
application station 18, and the second cigarette carton op- 
ening station 16 comprises a fully integrated system whereby 
the programmable logic controller (PLC) 56 is capable of 
constantly tracking and monitoring the disposition of the 
cigarette cartons 24,26,28 along the conveyor 38 as well as 
the disposition of height adjustment mechanisms 82,86,176 
and the various operative implements controlled thereby. 
Therefore the disposition of the height adjustment mechan- 
isms 82, 86,176, and that of the various operative imple- 
ments thereof, can be controlled in a smoothly integrated 
manner whereby the cigarette cartons 24,26,28 can be seri- 
ally processed in a continuous manner without operative in- 
terference or interruptions. It is to be additionally noted 
that when the second cigarette carton 26 is disposed at the 
third cigarette package tax stamp application station 18, 
the programmable logic controller (PLC) 56 will issue a com- 
mand to the servo motor drive 123 operatively connected to 
the support block 134 so as to ensure that the stamping iron 
98 is linearly advanced to its second linear position where- 
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by stamping shoes 100,102,104,106,108 can now transfer the 
tax stamps located at positions 2,5,8,11,14 upon the waxed 
tax stamp paper. In a similar manner, when the third ciga- 
rette carton 28 is likewise disposed at the third cigarette 
package tax stamp application station 18, the programmable 
logic controller (PLC) 56 will issue a command to the servo 
motor drive 123 operatively connected to the support block 
134 so as ensure that the stamping iron 98 is linearly ad- 
vanced to its third linear position such that the stamping 
shoes 100,102,104,106,108 can now transfer the tax stamps 
located at positions 3,6,9,12,15 upon the waxed tax stamp 
paper. At the conclusion of the aforenoted three tax stamp 
printing or transfer operations by means of which the tax 
stamps have been printed or transferred from each one of the 
fifteen positions across the waxed tax stamp paper, and 
within both of two adjacent rows of tax stamps, onto the 
cigarette packages of the three cigarette cartons 24,26,28, 
the programmable logic controller (PLC) 56 will also issue a 
command to the servo motor drive 122 so as to advance the 
waxed tax stamp paper a distance equivalent to two rows of 
the tax stamps whereby two fresh or new rows of tax stamps 
are now available for printing or transfer onto the ciga- 
rette packages of three new cigarette cartons. 

Thus, it may be seen that in accordance with the 
principles and teachings of the present invention, there has 
been disclosed a machine, apparatus, or system, and a method 
of operating the same, whereby tax stamps can be automatic- 
ally applied to individual cigarette packages disposed with- 
in cigarette cartons, regardless of the fact that the ciga- 
rette cartons may be manufactured by different manufacturers 
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and therefore may have different height dimensions, as a re- 
sult of the various implements disposed at the cigarette 
carton opening, cigarette package tax stamp application, and 
cigarette carton closing stations being automatically eleva- 
5 tionally adjusted. In particular, as a result of each ciga- 
rette carton having its height dimension initially determin- 
ed at a height determination station, and as a result of the 
height dimension data being forwarded to and stored within 
the memory of a programmable logic controller (PLC) which is 

10 also integrated with the various implements disposed at the 
cigarette carton opening, cigarette package tax stamp appli- 
cation, and cigarette carton closing stations, the eleva- 
tional disposition of the various implements disposed at the 
cigarette carton opening, cigarette package tax stamp appli- 

15 cation, and cigarette carton closing stations can be auto- 
matically adjusted so as to properly, accurately, and rapid- 
ly open the cigarette cartons, apply the tax stamps to the 
cigarette packages disposed therein, and re-close the ciga- 
rette cartons . 

2 0 Obviously, many variations and modifications of 

the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the present invention may be 
practiced otherwise than as specifically described herein. 
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